ABS RACT The distribution on the cell surface of the large external LETS protein that is transformation sensitive of normal, transformed and tumorigenic cells was examined by immunofluorescent staining. A correlation was established between the expression of fibril-like LETS protein and the oncogenic capabilities of a series of adenovirus-transformed cell lines. In cels expressing a transformed phenotype in vitro, LE'S protein is only detected in cell-cell contact areas, whereas in "untransformed" cells LETS protein is distributed over the cell surface. Transformed cells capable of inducing invasive tumors, and the cells of established tumor lines, have low or undetectable levels of LETS protein, as measured by this method. The results indicate that LETS protein has a role in cell-cell adhesion and that reduced expression of this protein at the cell surface is related to the oncogenic phenotype. This relationship has been established for experimentally induced and spontaneous tumors.
The spectrum of host cell response to transformation by oncogenic viruses in culture covers a wide range: from the induction of proteolytic enzymes (1, 2) , loss of actin-filament bundle (3), changes in morphology (4) , increases in the rate of glucose uptake (5), alteration of surface components (6) , increase in saturation density (7, 8) , reduction in serum requirement (7, 8) , and growth in agar (7, 8) , to the appearance of neoantigens, e.g., T-antigen (7, 8) . However, some of the host cell responses were suggested to be directly related; for example, loss of actin cable and growth in semi-solid medium (3, 9) . By the use of nude mice as a model system, it was suggested that growth in agar is correlated best with tumorigenicity (10, 11) .
Recently, we turned our attention to the intriguing observation that there are several adenovirus-transformed cell lines which are nontumorigenic. For instance, cell lines Ad2/F17 and Ad2/F18 which are rat embryo cells transformed by adenovirus type 2 are T-antigen positive and able to grow in low serum and to high saturation density; yet, they are nontumorigenic in both normal syngeneic rats, immunosuppressed newborn syngeneic rats (7, 12, 13) H. Gallimore, manuscript in preparation). Ad2/F4 and Ad2/ REM are tumorigenic in immunosuppressed syngeneic rats while some other lines (e.g., T2C4) are tumorigenic in syngeneic rats without immunosuppression (7, 10) (Table 1) . This series of cell lines thus provides a spectrum of oncogenicity within a single species.
Recently, a cell surface iodinated protein with nominal molecular weight of about 250,000 was shown to be either undetectable or reduced in various viral-transformed fibroblasts (14) (15) (16) (17) (18) (19) (20) . This protein has been designated as LETS (large external protein that is transformation sensitive) protein (21) or Z protein (16) or CSP (cell surface protein) (19) . More recently it has been shown (22) that LETS protein is closely related to a previously identified plasma protein, cold insoluble globulin (CIG) (23, 24) . In this report, we use anti-CIG antibody to study the correlation between tumorigenicity and LETS protein.
MATERIALS AND METHODS Cells and Media. Cell lines were grown in either Dulbecco's modified Eagle's medium (Gibco) supplemented with 5% dialyzed fetal calf serum or in Joklik's modified Eagle's medium (Gibco) supplemented with 5% dialyzed fetal calf serum. All culture media contained penicillin (50 units/ml) and streptomycin (50 tsg/ml). Cultures were incubated at 370 with 10% CO2 in air. References to the origin of cells are in Table 2 .
Immunofluorescence. Cells were grown as monolayers on 12 The second level of surface alterations may be those involved in cell-cell recognition, adhesion, and communication. At present, it is impossible to distinguish between these three types of interactions. In fact, cell-cell adhesion could be the basis of recognition and cell-cell recognition could in turn be the basis for communication. In all, we know very little about these important biological processes. However, in terms of surface alteration after transformation, the observations reported here together with previous findings on LETS protein provide an opportunity to probe the general question of cell-cell interaction at the molecular level. Indeed this protein has recently been shown to be involved in cell-cell adhesion (41) , and another surface protein which may be involved in cell-cell adhesion has recently been reported (42) . The 
